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a3 


BH 
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tS 


2 
ee 
Se 

eae Sear 

eae 


aes 
oF 
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“at 
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pe she 
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: pecan ay 
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se ce 
Pee ois 
eee soe 


ot eae: 
Sha Re DE Bit ee 
Sens es 
POSE BONS Se 


i 


i Se oe 


- Type: 


SH2001 
SH2002 

~ §H2002-P 
SH2100 


SH2001 
SH2002 


SH2002-P 


SH2100 
$H2101 
_$H3000 


SH3001 
SH3002 
SH3005. 


SH3200 
SH3201 


F/P = FLAT PACK 


Page No. 


5-3 
9-7 
9-11 
5-15 


Title 


High-Voltage, High- 
Current Driver 


DTuLl High Power 
Driver 


DTuL High Power 
Driver in plastic 
Dual-in-Line Pack 


High-Current Driver 
High-Voltage Driver 


High Impedance, Wideband 
DC Amplifier 


Analog Switch 
SPDT Analog Switch 


High Impedance 
Differential Comparator 


Adjustable Positive 
DC Voltage Regulator 


Adjustable Negative 
DC Voltage Regulator 


DIP = Dual-In-Line PACKAGE 


SH2101 
SH3000 


SH3001 
SH3002 


HYBRID CIRCUITS NUMERICAL INDEX | 


a Type Page No. 


HYBRID CROSS REFERENCE 


| Analog Analog 
RTL DTL Amplifiers Switches 
| TO -5 | | 


5-1 


Type 


SH3005 
SH3200 
SH3201 


Page No. 


9-29 
9-33 
5-35 


Regulators 


TO -5 


10-5 


HIGH-VOLTAGE, HIGH-CURRENT DRIVER 


FAIRCHILD HYBRID CIRCUITS 


INPUTS CCSL COMPATIBLE 
USE FOR CORE, CABLE, AND LAMP DRIVER: 

HIGH CURRENT CAPABILITY . . . 250 mA SINKING CURRENT AT 0.5 VOLT 
HIGH VOLTAGE CAPABILITY . . . 40 VOLTS LV... 

LOGIC FLEXIBILITY........ 4 INPUT NAND WITH INHIBIT (NOR) INPUT 
HIGH SPEED ........... ton =70 ns (TYP) - - tore = 110 ns (TYP) 


ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted) 


Voltage Applied to Pin 8 
Voltage Applied to Pin 10 
Operating Power 
Operating Temperature 
Storage Temperature 
Input Reverse Current 
Current on Pin 8 


LOGIC SYMBOLS AND FUNCTIONS 


+-40 Volts 

8 Volts 

800 mW 

(See Part Nos.) 
—65°C to +150°C 
1mA 

1 Amp 


8 = 1-2°3-4+9 POSITIVE 


(NAND LOGIC) 
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PHYSICAL DIMENSIONS 


TO-100 
(10 pin package) 


NOTES: Ali dimensions in inches 
; Leads are gold-plated kovar 
Package weight is 1.32 grams 


PART NO. —55°C TO +-125°C HAG-20011XX 
0°C TO + 70°C HAG 20019XX 


BG - PACKAGE 
- TOP VIEW 


.260 : 
935 


PART NO. —55°C TO +-125°C HBG-2001 1XX 
0°C TO + 70°C HBG 20019XKX 


FAIRCHIL EF 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


& 


| GUARANTEED TEST SEQUENCE SH-2001 


LTPD LIMIT 
TESTNO. GROUP PIN1  PIN2  PIN3  PIN4 PINS PING  PIN7 PINS PINS  PIN10. SENSE MIN. MAX. 


I A Vin Vin Vin Vin GND GND lou Veer Veg Vo. 
2 A Vi GND GND Ig, Vi Voc. Vp Vor 
3 A Vit GND lot Veet V, Vou 
4 A Vin GND lor Veer Ve Voz 
9 A Vit GND lot2 Veet V, Vou2 
6 A Vi GND love Veer Ve Vou 
7 A GND GND Io, Vu = Ven) OU Vor 
8 B Vv. GND GND GND GND an | le 
9 B GND V, GND GND GND | Vey 1G le 
B GND GND Vp GND GND Veg: ls le 
B GND GND GND Y, GND Vacs ‘hy lp 
B | GND Vp Ven, le 
C Vv. Vp Vp Vp GND a —I, 
C Vv. Ve Vp Vp GND Ver =A; 
C Ve Vp Vv. Vp GND Veeu og I, 
C Ve Vp Vp V; GND Ves OL —I 
C GND GND Vv; Veg: A =e 
D GND GND Vea ON; Vou 
E GND GND GND = Vox Voor I, lisy 
F GND GND Vop lo ae 
F GND GND ee re 
F GND Vop ae 
F 


*See Test Conditions and Definitions on Page 3 


FORCING FUNCTIONS (Temperature Range —55°C to +125°C) 
UNITS —55°C +25°C +125°C 


Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Milliamps 
Milliamps 
Volts 


UNITS 0°C +25°C +70°C 


Volts 
Volts 
Volts 
Volts 
Volts 
Volts 


Volts 
Volts 
Milliamps 
Milliamps 
Volts 


FAIRCHILD HYBRID CIRCUITS SH-2001 | | | 


TEST LIMITS (Temperature Range —55°C to +-125°C) 


—55°C +125°C 
MIN. 


Volts 
Volts 
Volts 
Microamp 
Milliamp 
Microamp 
Milliamp 
Milliamp 
Nanosec. 
Nanosec. 


Volts 
Volts 
Volts 
Microamp 
Milliamp 
Microamp 
Milliamp 
Milliamp 
Nanosec. 
Nanosec. 


TABLE OF LTPD’S (These apply to test sequence page 2) 


GROUP COLD | 25°C HOT . 


TYPICAL SWITCHING TIMES SWITCHING TIME TEST CONDITIONS 


PIN 10 = Vcc = 5V 


: C ~ 10 pf = WIRING 
FREQ. = 1Mc . eae | 


P.W. = 500 ns 


PIN 5, PIN 7 GND 


40V OUTPUT 


TEMPERATURE 


APPLICATIONS 
LAMP DRIVER— 


INPUTS FROM 
DECADE 
COUNTER, 

ETC. 


LAMP TEST +28V DC 


LATCHING RELAY— 
INPUTS 


UNLATCH [2s | 
30 


LATCH INPUT 69 +28 DC 
Relay will unlatch if any input (1, 2, 3) goes low. 


DTulL INTERFACE DRIVER— 


OUTPUT 
Re (Logic levels selected 
by Vcc) 
— Vcc 


Ru 2 1602 at Vcc = 40 VOLTS 
Ry 2 802 at Vcc = 20 VOLTS 


HIGH-CURRENT LINE TRANSMITTER— 


INVERTING 
INPUTS 


.  Vec 
NON-INVERTING INPUT (UP TO +12 V) 


NOTE: If only non-inverting input is used, one of the inverting inputs must be grounded. 


-AILRCrIILM 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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SH2002 
DTuwL HIGH POWER DRIVER 


FAIRCHILD HYBRID CIRCUITS 


LOGIC FLEXIBILITY ....... LATCHABLE 4 INPUT NAND WITH INHIBIT (NOR) INPUT . 
e HIGH CURRENT CAPABILITY . . . UP TO 150 mA | PHYSICAL DIMENSIONS 
e HIGH VOLTAGE CAPABILITY . . . 40 VOLTS LV,., aiaaccegs 
e INPUT COMPATIBLE WITH CCSL PRODUCTS | 370 
e FULL —55°C TO +125°C TEMPERATURE OPERATION - : & jee 
e APPLICATIONS INCLUDE CABLE AND LAMP DRIVER _ | 040 ie 305] 
MAX. 
Ve 500 
ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted) _ sce AU MAX ue 
016 
Voltage Applied to Pin 10 (continuous) +8.0 Volts 
Input Reverse Current | 1.0 mA 
Voltage Applied to Pin 8 (continuous) +40 Volts 
Voltage Applied to Pin 10 (pulsed < 1 second) | | +12 Volts 
Storage Temperature | —65°C to +150°C 
Operating Temperature | | (See Part Nos.) 


Power Dissipation (Derate Linearly to +175°C) 800 mW 


NOTES: All dimensions in inches 
Leads are gold-plated kovar. 
Package weight is 1.32 grams 


HAG20021XX (—55°C TO +125°C) 
HAG20029XX (0°C TO +-70°C) 


LOGIC SYMBOLS AND FUNCTIONS 


BG - PACKAGE 
_ TOP VIEW 


370 370 
"250 TOP VIEW |--370 


.260 
.240 


NOTES: All dimensions in inches 
Alternate marking of dot in upper left hand corner is 
also acceptable 
Package weight is approximately 0.7 gram 


~ HBG20021XX (—55°C TO +125°C) 
HBG20029XX (0°C TO +-70°C) 


FAIRCHILD 


SEMICONDUCTOR 
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-LTPD LIMIT 


TEST NO. GROUP PIN 1 | PIN7 PINS PINS PIN1O SENSE MIN. MAX. 


es oo oP WN = OR ON o Po ra o a oe om 


FORCING FUNCTIONS (Temperature Range —55°C to +125°C) 


+125°C 


Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Milliamps 
Milliamps 
Volts 


FORCING FUNCTIONS (Temperature Range 0°C to +-70°C) 


Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 


Volts 
Milliamps 
Milliamps 
Volts 
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+125°C 
MIN. 


Volts 
Volts 
Volts 
Microamp 
Milliamp 
Microamp 
Milliamp 
Milliamp 


Volts 
Volts 
Volts 
Microamp 
Milliamp 
Microamp 
Milliamp 
Milliamp 


TABLE OF LTPD’S (These apply to test sequence page 2) 


TYPICAL SWITCHING TIMES _ SWITCHING TIME TEST CONDITIONS 
4002 


40V 0 
PIN 10 = Vcc =5V 


© OUTPUT 


f 


C= 10pF= WIRING CAP 


UIA 


: mie Zoi 

Fall FREQ.= 1MHz 

2 rene i cengr: PIN 5, PIN 7 GND 
Pane 
i ale t 
fe ee ed 

ede ch eles dell. 4 
~50°C 25°C 125°C 


TEMPERATURE 


40V OUTPUT , 


5-9 © 


APPLICATIONS 


LAMP DRIVER— 
LAMP TEST o———o 
| ! € ("2 ) 2-NO. 327 BULBS 
call nr all 
INPUTS FROM ; - : | +28V DC 
DECADE o | \. 
COUNTER, 
ETC. 


| LATCHING RELAY—OR FAULT LAMP DRIVER 


NO. 330 
LATCH INPUT 9 ——o BULB 
+14V DC 
9 foo: 


4) +28VDC 
UNLATCH | 1 
INPUTS }2 


RELAY WILL UNLATCH IF ANY INPUT (1,2,3) GOES LOW. 


OUTPUT TRANSFER PULSE SAFE OPERATING AREA | 


‘ | 
REIN 
Bitk,. clint ncdoubactas 

\ i ee 
CSRS EET 
Shs Se Sk. SE 

PET TT EES EEE 
0 50 1 6 2 422 30 35 
Vee - COLLECTOR TO EMITTER VOLTAGE- VOLTS 


I¢-~COLLECTOR CURRENT—AMPS 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


SH2002-P © 
DTwL HIGH POWER DRIVER 


IN PLASTIC DUAL-IN-LINE PACK 
FAIRCHILD HYBRID CIRCUITS 


LOGIC FLEXIBILITY ....... LATCHABLE 4 INPUT NAND WITH INHIBIT (NOR) INPUT 
HIGH CURRENT CAPABILITY . . . UP TO 150 mA 

HIGH VOLTAGE CAPABILITY . . . 40 VOLTS LVG., 

e INPUT COMPATIBLE WITH CCSL PRODUCTS 

¢ APPLICATIONS INCLUDE CABLE, LAMP, AND RELAY DRIVER 


PHYSICAL DIMENSIONS 


ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted) 


Voltage Applied to Pin 10 (continuous) © +8.0 Volts 
Input Reverse Current | | 1.0 mA 
Voltage Applied to Pin 8 (continuous) +-40 Volts 
Voltage Applied to Pin 10 (pulsed < 1 second) +12 Volts 
Storage Temperature - —65°C to +150°C 
Operating Temperature 0°C to +70°C 
Power Dissipation (Derate Linearly to +-175°C) — 800 mW 


NOTE : All dimensions in inches 


H6F20029XX (0°C TO +70°C) 


- LOGIC SYMBOLS AND FUNCTIONS 


FAIRCHILD 


SEMICONDUCTOR 
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LTPD 3 | LIMIT 
TESTNO. GROUP PIN1  PIN2 PIN3  PIN4 PINS PING  PIN7 PINS  PIN9  PIN1O SENSE MIN. MAX. 
GND 
GND 


GND 
GND 


GND 
Vie GND 
GND GND 


<< << 


—~ = o 


Vv, GND GND GND GND 
GND V, GND GND GND 
GND GND Vp GND GND 
GND GND GND V, ~~ GND 
GND 

GND 

GND 

- GND 

GND 

GND 

GND 

GND 

GND 

GND 


NAAM OOO OQowWwwWwwvIWTIOere> PSP YP YP Pp 
eo oo FO NS RT OT NS 


FORCING FUNCTIONS (Temperature Range 0°C to +70°C) 


Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Milliamps 
Milliamps 
Volts 


5-12 


Volts 
Volts 
Volts 
Microamp 
Milliamp 
Microamp 
Milliamp 
Milliamp 


TABLE OF LTPD’S (These apply to test sequence page 2) 


GROUP _ | | | +70°C 


TYPICAL SWITCHING TIME | 
SWITCHING TIME TEST CONDITIONS 


4002 | 
: © OUTPUT 


—40V 
PIN 10 = Vcc =95V 


L+—> 
FREQ. = 1MHz 


PW. =500ns PIN 5, PIN 7 GND 


C = 10 pF = WIRING CAP 


TIMES - ns 


T, ~ AMBIENT TEMPERATURE - °C 


40V OUTPUT 


LAMP DRIVER— 


LAMP TEST © ° 
; . 


INPUTS FROM 


DECADE 
COUNTER, © 
ETC.  ° 


APPLICATIONS 


3 ) ) 2-NO.327 BULBS © 


LATCHING RELAY—OR FAULT LAMP DRIVER— 


LATCH INPUT en > 
@ 


INPUTS 


Ic-COLLECTOR CURRENT-AMPS — 


E-AIRCHILD 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


+28V DC 
NO. 330 
BULB 
7 
— +14V0C 


fei, +28V DC 
UNLATCH care », 


RELAY WILL UNLATCH IF ANY INPUT (1,2,3) GOES LOW. 


OUTPUT TRANSFER PULSE SAFE OPERATING AREA 


a — COLLECTOR TO EMITTER VOLTAGE-VOLTS 


$H2100 
“HIGH CURRENT DRIVER 


HYBRID CIRCUITS 


GENERAL DESCRIPTION - The SH2100 Hybrid consists of a Buffer Micrologic® Integrated 


Circuit driving a high-current NPN Planar* Epitaxial Silicon Transistor. PHYSICAL DIMENSIONS 


{SIMILAR TO TO-5) 


*Planar is a patented Fairchild process. 


@® 135 mA CURRENT SINK 

e INPUT COMPATIBLE WITH pL, MWpL, DTpL, AND CTpL 
@ OPERATES AT 12V 

@ FAN-OUT = 200 pLOGIC LOADS 


ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted) 


Maximum Temperatures 


Storage Temperature ~65°C to +150°C 
Operating Temperature -55°C to +125°C 


Maximum Voltages 


NOTES: Dimensions as per latest J-10 committee 
All dimensions tn inches 
Leads are gold-plated kovar 


Maximum Voltage Applied to Pin 8 +12 Volts Package weight is 1.22 grams 


Maximum Voltage Applied to Pin 3 —_ +4 Volts 
Maximum Voltage Applied to Pin 5 VoRo +30 Volts a bs niente Be Ls pee 
LV, EO +12 Volts pape 
Maximum Total Power Dissipation at 25°C Ambient 500 mW TOP VIEW 
Typical Power Dissipation at 25°C Ambient 65 mW 
Maximum Current Applied to Pin 5 500 mA 
Maximum Fan-out Rout = 202 +5%) into RTL Micrologic 200 


__ FLAT PKG. 


GND 
TOP VIEW j ; | ee _ | ! PART NO. HBG21001XX -55°C TO +125°C 
LOGIC: A=B Sas _ ake HBG21009XX O0°C TO +70°C 


Test Test Conditions  —— Test Limits 
Title Pint Ping Pin3 Pin4 Pin5 Pin6 Pi Min. Typ. Max. 


See Switching Time Test Circuit 80 nsec 


See Switching Time Test Circuit 70 nsec 


KHAIRCHILD 


SEMICONDUCTOR 
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FAIRCHILD HYBRID CIRCUITS SH2100 


CCEPTANCE TEST LIMITS 


-55°C +2°C 


Test Tolerance 


+0.010 V 
+ 0.002 V 
+ 0.002 V 
+ 0.002 V 
+0.01 2 


+0.01 V 


3.00 V 
1.014 V 
1.014 V 
0.710 V 

20 2 
0.710 V 
12.0 V 


25°C +2°C 


3.00 V 
0.844 V 
0.815 V 
0.565 V 

20 & 
0.300 V 
12.0 V 


+125°C 42°C 


3.00 V 
0.674 V 
0.674 V 
0.320 V 

20 &2 
0.320 V 
12.0 V 


0.990 mA 
0.100 mA 


0.870 mA 
0.218 mA 


0.940 mA 
0.235 mA 


*For definition of the symbols refer to standard Fairchild Micrologic specification. 


TESTS FOR END POINTS GROUP B 1, 2, 3 


10% 25°C 15% -55° & +125°C 
10% 25°C 15% -55 & +125°C 


10% 25°C 15% -55° & +125°C 


NOTE: Fairchild Assured Customer Test Programs are identical to latest issue Epitaxial » Logic Tentative Specifications. 


SWITCHING TIME TEST CIRCUIT 


Input 0.5V 0.5V 


GND GND _ GND’ |{ R 
uL 903 L 903 Cc 2.252 
= FULL DRIVE [1500pf 
100 EQUIVALENT 
=| ice LOAD , ae Output 0.5V 0.5V 
FD6 
tod 1 tod 2 
@ ia e 
PR = UL INPUT . OUTPUT 
For Low Drive C = 300pf SCOPE SCOPE 


NOTE: FULL DRIVE IS EQUIVALENT TO FAN-OUT OF 
200 MICROLOGIC GATES. 
LOW DRIVE IS EQUIVALENT TO FAN-OU 
OF 40 MICROLOGIC GATES. | 
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PROPAGATION DELAY TIME IN nsec 


to, | 


_ FAIRCHILD HYBRID CIRCUITS $H2100 


RULES FOR SELECTING VALUES OF Rout 
(Applicable over -55°C to +125° Cc temperature range. ) 


Primary consideration is }/to minimize overdrive to driven elements and reduce power drain. 


A. MICROLOGIC Elements 


Rout min) = 


4,000 


Rout | 


202 +5% 


MAXIMUM FAN-OUT INTO MICROLOGIC 


Max Fan-out Used 


: 
B. MWul Elements : 
Rout min) = 202 +5% : 
| 13 ,000 : 
out Max. Fan-out Used 


TYPICAL 
tha: VERSUS TEMPERATURE 


2-11 9 300pf 


cea HEE 


PROPAGATION DELAY TIME IN nsec 


TEMPERATURE IN °C 


TYPICAL 
tea 2 VERSUS TEMPERATURE 


eee Lala 


50 


COCOA 
COCA 
TAT 
a7eann 
EET VT 
===4nnnm 


cabibarint IN °C 
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pie i ica: 


FANOUT MAXIMUM VS. Rou: | 


FANOUT MAXIMUM VS. Rour 


Vin VERSUS 21in 


Bret _ FAIRCHILD. HYBRID. CIRCUITS. $H2100 : Les! 
APPLICATIONS- When driven from standard MICROLOGIC 


Input Loading = 2 when driven 
Factor from Micrologic 


= 6.0 when driven 
from MWiuL 


#47 or 


#328 or Equivalent 
LAMP DRIVER 


GND 


6V or 12V 


; Any relay or 


; Solenoid with less 
| y ——© than 250 mA current 


t drain 


V +12V DC VDC ~ 2times desired 
Y pulse amplitude 


RELAY DRIVER 


IN or Equivalent 


90 & LINE DRIVER 


R can be 752 or 932 for 
cables of these impedances 


CORE MEMORY DRIVER 


S$ 50 2 


+6V_ 


Clock Input 
ie of 
100 wp L 926 or 923 


Elements 


uLOGIC CLOCK DRIVER 


To additional SH 2100 
as needed 
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~ $H2101 
HIGH VOLTAGE DRIVER 


HYBRID CIRCUITS 


GENERAL DESCRIPTION - The Fairchild SH 2101 Hybrid High-Voltage Driver consists of an 
Integrated 4-input Milliwatt RT pL Gate driving a High-Voltage Transistor. | 
100 VOLT OUTPUT-CAN SINK TO 10 mA CEE DIMENSIONS”: 
INPUT COMPATIBLE WITH pL, MILLIWATT RTpL, DTpL, AND CTpL . : 
FULL -55°C TO +125°C TEMPERATURE OPERATION 

APPLICATIONS INCLUDE NEON BULB AND GAS READOUT TUBE DRIVER AND HIGH VOLTAGE 
INTERFACING | 


~ Seats Se ratio. Plane 


ae } 


ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature) 


500 MIN. 


Maximum Voltage Applied to Pin 8 (continuous) +8.0 Volts ml | iL” 
Maximum Voltage Applied to any Input Pin (continuous) + 4,0 Volts | am 7 
Maximum Voltage Applied to Pin 6 (continuous) +100 Volts | | gam 
Maximum Voltage Applied to Pin 8 (pulsed < 1 second) +12 Volts 

Maximum Storage Temperature -65°C to +150°C 

Maximum Operating Temperature -55°C to +125°C S ; a 
Maximum Power Dissipation 250 mW | Ce ers 


Leads are gold-plated. kovar. 
Package’ weight is 1,12 grams 


OPERATING VOLTAGE RANGE 


Voc (Pin 8) = +3.0 +10% to +4.0 +10% Volts PART NO. HXK2101TXX 
/ T=1 FOR -55°C TO +125°C TEMP. RANGE 
Vu (Pin 6) < +100 Volts T=9 FOR 0°C TO +70°C TEMP. RANGE 


LOGIC SYMBOL , LOAD CHART 


NEGATIVE LOGIC:6 = 1°2°3°5 
POSITIVE LOGIC: 6 = 1+2+3+5 


PIN 7 IS AN EXPANDER INPUT. 
ADDITIONAL PAIRS OF INPUTS 
MAY BE ADDED USING THE MIL- DRIVEN BY N (EQUIV. INPUT LOAD) 
LIWATT RTuL EXPANDER, FOL- MILLIWATT RTuL F 

LOWING THE LOADING RULES otk a 


SHOWN ON THE MILLIWATT RTuL DRIVEN BY NO. OF SH-2101 ALLOWED 


921 DATA SHEET. DT»L GATE 3 MAX WITH NO DT.zL FANOUT 
. BUFFER (10 MAX WITH NO DT.uL FANOUT 
1 MAX WITH SPECIFIED DTzL FANOUT 


FAIRCHILD 


| | SEMICONDUCTOR 
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TEST CONDITIONS | TEST LIMITS 


Pin 4 Pin 5 Min. Typ. Max. 


Q 
Q 


dq<qd¢<dd<q¢ 
Q0aQA aA Q 
Q0QA02aA QA 


OL 
V 


V 
V 
Va 


Pulse in Pulse out 


os 
Q 


Oo aD OD 
Q 
Q 


H 
H 
H 


o 
Q a 
a a 


— 
! 

o> 
i ; 


ee | 
Q 
Q 


a ae 2 es 


Pulse in Pulse out 


Q 
Q 


DC TEST LIMITS _ -55°C 425°C 4125°C 


3.00 +0.01 3.00 +0.01 3.00 +0.01 
1.80 +0.01 1.80 +0.01 | 1.80 +0.01 
970 +2 80542 590+ 2 
935 +2 750+ 2 55542 
650 +2 450+ 2 2604 2 
125 130 110 
100 +1 100+ 1 100+ 1 
320. 
40 
10 + 0.1 


<< << 
4 
Z 


<< 
Om 2 O16 
ay Z 


oem 
ae 


SYMBOLS AND DEFINITIONS 


Vo C Supply Voltage 

Von Minimum threshold voltage which will insure an off output transistor. 

Vin Input voltage used to measure maximum ON required to define fan-in, . | 

Vaor Voltage level sufficient to insure full saturation of remaining input transistors for measurement of worst case input loading. 
VoFF The maximum voltage which may be applied to an input terminal WALROUE turning on the transistor. 

IN The current drawn from the Vin supply by one input of a gate with a fan-in of two or more. 

VoL Maximum saturated output voltage when VoFF voltage is applied at all inputs and lon is supplied to output collector. 

lox Collector leakage current when Von is applied to one input and Vu is applied to output collector. | 

lo. Output transistor collector current. 

Vi Voltage applied to output collector to measure Tox: 
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SWITCHING TIME TEST CIRCUIT 


PULSE IN YY Vec=3V 


ee & err 


1.5K 


GROUND UNUSED 
INPUT PINS 


TYPICAL ELECTRICAL CHARACTERISTICS 


FIG. 1 FIG. 2 FIG. 3 
TYPICAL SWITCHING TIMES TYPICAL INPUT CHARACTERISTICS _ TYPICAL POWER DISSIPATION 


VS. Vcc (FOR OPEN OUTPUT) 
8.0 
eS eaR Rees 
ata 


| | | 
rei ZEEE 
fH 


0.2 0.4 0.6 0,8 1.0 1.2 1.4 1.6 
l 
Vin VOLTS | 


we 


AVERAGE POWER PER NODE - mW 


TIME - nsec 
—_ NO 
Ss = 
a a 
we) 


pt ty 
etd 


wn 
wm 
(o>) 

+ 
pm 
N 
uw 
oO 


0 
0 2.0 4.0 6.0 8.0 
Ty - AMBIENT TEMP - °C meGe tone 


NOTE: This curve will apply as Voc is increased from 
3V to 5V with small decrease in I,,, for same Vin 


TYPICAL APPLICATION 


SH2101 NIXIE 


INPUTS. 


Nixie © ~ Registered Trade Mark Burroughs Corp. 


INPUTS 


NEON GLOW LAMP DRIVER 


NOTE: LAMP LIGHTS ONLY 
WHEN ALL INPUTS ARE LOW 


+24V 


OUTPUT 
INPUTS 


INTERFACE GATE — 
MICROLOGIC TO 24 VOLT LOGIC 


NOTE: FOR 12 VOLT CIRCUITS — 
USE 1.2K RESISTOR AND +12 VOLT SUPPLY 
FOR DTyzL AND TTyuL CIRCUITS 
USE 2K RESISTOR AND +5 VOLT SUPPLY 


0 170V 


~ §H3000 
HIGH IMPEDANCE, WIDEBAND DC AMPLIFIER 


FAIRCHILD HYBRID CIRCUITS 


GENERAL DESCRIPTION - The SH 3000 Hybrid consists of a pair of high-gain, matched PHYSICAL DIMENSIONS 
transistors connected as emitter-followers at the inputs of a 1A'702A operational amplifier. 7 ai beeen 
FEATURES | 

@ 5 MQ TYPICAL INPUT IMPEDANCE 

@ 0.3 pA TYPICAL INPUT BIAS CURRENT 

@ DC TO 30 MHz USEFUL BANDWIDTH 

@ LATCH-UP PROTECTED | vate 

@ —55°C TO +125°C TEMPERATURE RANGE 16D 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Total Supply Voltage Between V* and V" Terminals 21 Volts 

Peak Load Current _ | 3 50 mA 

Input Voltage ~+0.5 V to -6.0 V 

Differential Input Voltage | . +5 Volts — 

Internal Power Dissipation | (Note 1) a4 300 mW | 7 
Operating Temperature Range -55°C to +125°C aaa aie gait olated soil 
Storage Temperature Range : | -65°C. to +150°C | Package weight is 1.32 grams 


Lead Temperature (Soldering, 60 seconds) 300°C PART NO. HAG30001XX: 
. —55°C TO +125°C_ 


SCHEMATIC DIAGRAM © 


GROUND 


8. fs) LAG FREQUENCY 
O LAG >: COMPENSATION 
INVERTING ; 


inpuT | FREQUENCY 
COMPENSATION INVERTING 


INPUT 


NON-INVERTING 40 | NON-INVERTIN 
INPUT ; INPUT . 


Note: Pin 5 connected to case. 


CONNECTION DIAGRAM 
(TOP VIEW) 


NOTE 1: Rating applies for case temperatures to +125°C; derate linearity at 5.6mW/°C for ambient temperatures above +125°C. 


FAIRCHILD 


SEMICONDUCTOR 
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_ FAIRCHILD LINEAR INTEGRATED CIRCUITS SH3000 | : 


ELECTRICAL CHARACTERISTICS (T, = +25°C, Vv’ = 12V, V = -6.0V, R., = Ry. = 200 k unless otherwise noted) 


os as OF 


Parameter Conditions 


Input Offset Voltage 

Input Offset Current 

Input Bias Current 

Input Resistance 

Input Voltage Range 

Common Mode Rejection Ratio Ro <20k, f <1 kHz 
Voltage Gain 

Output Voltage Swing Ry, > 100k 

Supply Voltage Rejection Ratio 


Power Consumption 


The following Specifications apply for -55°C < +125°C: 


Input Offset Voltage Ro < 20 k 


Voltage Gain 

Input Offset Current Ta = 4+125°C 
Input Offset Current -55°C 
Input Bias Current ~55°C 


Average Temperature Coefficient 
of Input Offset Voltage 


TYPICAL PERFORMANCE CURVES 


INPUT BIAS CURRENT 7 INPUT OFFSET CURRENT INPUT RESISTANCE 
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE 


PL ves 
Vos 


INPUT BIAS CURRENT - pA 
INPUT RESISTANCE - MQ 


INPUT OFFSET CURRENT - nA 


TEMPERATURE - °C TEMPERATURE - °C TEMPERATURE - °C 


FREQUENCY RESPONSE 
FOR VARIOUS CLOSED-LOOP FREQUENCY COMPENSATION VOLTAGE TRANSFER 
GAINS CIRCUIT CHARACTERISTIC 


eae cilia 
mac = 100 pF, Ry = 2k 
ties 
Pea aeu e 


62 k + % RESISTOR 
FROM PIN 2 105, 
AND PIN6 105 


Cy * 1000 pF, Ry = 200 2 


eal 
et ee eae ee 
Biel BA ee 
eee dee Ila Se 
a ie eal 
a i ae 
pee te tes feds NG Lea 

0 10 


-6.0 
100 I. 5.0 -4.0 -3.0 -2.0 -1.0 0 1.0 2.0 3.0 4.0 5.0 
FREQUENCY - MHZ | INPUT VOLFAGE - mV Pg 


VOLTAGE GAIN - dB 
OUTPUT VOLTAGE - VOLTS 


-10 
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SH 3001 
ANALOG SWITCH 


FAIRCHILD HYBRID CIRCUITS 


¢ INPUTS CCSL COMPATIBLE Ee? 
¢ mW MICROLOGIC AND MICROLOGIC COMPATIBLE INPUTS Pee rns 
¢ LOW FEED THROUGH SPIKES ON THE OUTPUT = (10 pin package) 
° TYPICAL t,,-- 145 ns LOADED 7 —3% 
¢ APPLICATIONS - - SCANNING, MULTIPLEXING, A/D CONVERSION, : a 
4-POLE ST NORMALLY OPEN RELAY OR CHOPPER | a ae ae 
; 7 : | MAX. 
ABSOLUTE MAXIMUM RATINGS —_ a a 
. . . ' 500 
Maximum Temperatures | 10 LEADS ae = 
e | - 218 5 U]_s_“ 
Storage Temperature - : -65°C to +150°C : 


Operating Temperature ; = -55°C to +125°C. 


Maximum Power Dissipation 
at 25°C Case | 500 mw 
at 25°C Ambient e % | 350 mW 


Maximum Voltages and Current 


Yin (Pins 1, 2, 8 & 9) £10 V | se angular 
V out (Pins 3 & 7) +10V sue weight ts 1.02 grams 
vt+ (Pin 10) _ +11V 
V- (Pin 6) “i PS gs | -22V- -——s: PART NO. HAG 30011XX 
fin’ Tout | 100 mA 
Vewitch (Pin 4) | | | + 6V 


Electrical Characteristics on page 2 


EAIRCHILD 


SEMICONDUCTOR 
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a _ FAIRCHILD HYBRID CIRCUITS SH3001 : 


ELECTRICAL CHARACTERISTICS (T, = 25°C, v* =-10V, V” = -20V Unless Otherwise Specified) | 


Characteristic 
High Switch Drive Current (On) 
Low Switch Drive Voltage (Off) 
Low Switch Drive Voltage (Off) 


Channel On Resistance 


Channel Off Leakage Current 
Channel Off Leakage Current 
Analog Peak Signal Input 


IN 
-Ig Negative Supply Current | 
Cin /channel Channel Input Capacitance 
Channel Output Capacitance 


Switch Turn-On Time 
Switch Turn-On Time 
Switch Turn-Off Time 
Switch Turn-Off Time 


TYPICAL ELECTRICAL CHARACTERISTICS 


CHANNEL “ON” RESISTANCE 
VERSUS TEMPERATURE 


Ee Vian on out) win Ve !0Y es 


Roy CHANNEL ON" RESISTANCE ~k2 


TTA ATT 


0.0135 =25 25 75 125 
T,— AMBIENT TEMPERATURE -°C 
CHANNEL "ON" RESISTANCE 
VERSUS V (IN OR OUT) MIN 
MINUS V6 
2.0 


Q@ 1.0 

at 

i peeetan 

g 05 ee oo 

GANS tsceee 

e 

yo RS 

| 

z G6 eo 

=” ee ae RE en 

2 Pe ee ee a ees, 
0.015 14 18 | 22 26 30 


Vain or out)MIN~ V6 VOLTS | 


Test Conditions 
Ty = -55°C to +125°C 
25°C 


Min. Typ. Max. Units 


Ty = +125 C. 


A 


IN= 0.0 V 
Vout =0.0V 
See Figures 1 & 2 
See Figures 1 & 3 
See Figures 1 & 2 


See Figures 1 & 3 


O +5 VOLTS OR -5 VOLTS 


PULSE IN © 


TO SCOPE O 
C =10pFiincluding stray 
and scope probe 
capacitance) 


FIGURE 1 


+ 10% 


on a 
aaa Vas 


PULSE INPUT 50% 50% 3V 


oe 


90% 


CHANNEL OUTPUT 


FIGURE 2 


PULSE INPUT 50% 50% 3V 


CHANNEL OUTPUT 


FIGURE 3 
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= -55°C to +125°C 
= -55°C to +125°C 


ty = ty = 25ns+20% 


INPUTS CCSL COMPATIBLE 


MW MICROLOGIC® AND MICROLOGIC® COMPATIBLE INPUTS 


LOW FEED THROUGH SPIKES ON THE OUTPUT 
TYPICAL t,,, — 120 ns | 


© APPLICATIONS: SERIES SHUNT CHOPPERS, A/D CONVERSION SINGLE POLE DT RELAYS, 


MULTIPLEXING OR SCANNING 


ABSOLUTE MAXIMUM RATINGS 


Maximum Temperatures 
Storage Temperature 
Operating Temperature 


Maximum Power Dissipation 


at 25°C Case 
at 25°C Ambient 


Maximum Voltages and Current 
V., (Pins 1, 2, 8 & 9) 
Viv (Pins 3 & 7) 
V* (Pin 10) 
V~ (Pin 6) 


lia Lit 


Vewitch (Pin 4) 


SH3002 


SPDT ANALOG SWITCH 


FAIRCHILD HYBRID CIRCUITS 


—65°C to +150°C 
—95°C to +125°C 


500 mW 
350 mW 


+10V 
+10V 
+11V 
—22V 
100 mA 

+6V 
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@ 


PHYSICAL DIMENSIONS 
(in accordance with JEDEC TO-100) 


.370 


_ All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.02 grams 


PART NO. HAG30021XX 


NORMALLY 
© OPEN 
(8) COMMON 


NORMALLY 
CLOSED 


H-AIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


SYMBOL 


CHARACTERISTICS 


Vow High Switch Drive Voltage 
VowH High Switch Drive Voltage 
Vow Low Switch Drive Voltage 
Vow Low Switch Drive Voltage 
Ron/ channel Channel “ON” Resistance 
loge Channel “OFF” Leakage Current 
loge Channel “OFF” Leakage Current 
Vin Analog Peak Signal Input 
lio Positive Supply Current 
Cin/ Cows Channel input Capacitance 
Cour Channel Output Capacitance 
aa Switch Turn-on Time (Pin 9) 
tore. Switch Turn-off Time (Pin 7) 
Switch Turn-on Time (Pin 9) 
Switch Turn-off Time (Pin 7) 
Switch Turn-off Time (Pin 9) 
Switch Turn-on Time (Pin 7) 
Switch Turn-off Time (Pin 9) 
Switch Turn-on Time (Pin 7) 


on— 
torr 
tore. 
ban 
tote 


on— 


TYPICAL ELECTRICAL CHARACTERISTICS 


CHANNEL “ON” RESISTANCE 
VERSUS TEMPERATURE 


Viz. 8 on 9) win Ve“ 1O¥ Ze 


Roy CHANNEL “ON” RESISTANCE —k2. 
LTT WAT 
pedi PAUL 
TT eRe TT I 
mrmalls 
PLT AMET 
ee eta 
ea ae 


Ty AMBIENT TEMPERATURE —°C 


CHANNEL “ON” RESISTANCE 
VERSUS Vij or s or 9) MIN MINUS V, 


ie 
a Se 


Roy CHANNEL "ON" RESISTANCE —k2 
° 
~ 


i ae eA 


Vi7zorsorg)min~ Ye ~ VOLTS 


TEST CONDITIONS 


25°C, T, = 125°C 
—55°C 

25°C 
55°C, T, = 25°C 


loun, = 0, T, = —55°C to +125°C 
Vowy = 4.0V, T, = —55°C to +125°C 
Channel Off, V, or V, = 0.0 V 

Channel Off, V, or V, = 0.0 V 

See Figures 2 and 3 

See Figures 2 and 3 

See Figures 2 and 4 

See Figures 2 and 4 

See Figures 2 and 3 

See Figures 2 and 3 

See Figures 2 and 4 

See Figures 2 and 4 


SWITCHING TEST CIRCUIT 


+10V 
0 


PULSE IN 
© 


O) 
TO SCOPE 


Fig. 2. 


tr=tf=25 t5ns 


lus t 
aay | | == ae 


pee £10% 


+3V 
50% 50% 50% 50% tretf=25 t5ns 
= OV 
CHANNEL tolf“+ oy 
OUTPUT 10% 
PIN 9 90% 
-5V 


tr=tf=25 t5ns 


_— t20% ws 10%— 
+3V +3V 
f . \ tr=tf= f \ 
r 25 t5ns PULSE 50% 50% 
—/| be =-0V INPUT =| - 


toff* 
CHANNEL oe +5V 
OUTPUT 
PIN 7 90% CHANNEL 
Ov OUTPUT 
PIN 7 
Fig. 3. Fig. 4. 
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SH3005 


HIGH IMPEDANCE DIFFERENTIAL COMPARATOR 


GENERAL DESCRIPTION - The SH 3005 consists of a pair of high current gain, matched 


transistors connected as emitter followers at the inputs of a uA710 comparator. 


- FEATURES 
e 2MQ INPUT IMPEDANCE 

e 0.8 A INPUT BIAS CURRENT 

¢ —55°C TO +125°C TEMPERATURE RANGE 


APPLICATIONS 
e Variable Threshold Schmitt Trigger 
e Pulse Height Discriminator 
e High Noise Immunity Line Receiver 


@ Memory Sense Amplifier 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


FAIRCHILD HYBRID CIRCUITS 


PHYSICAL DIMENSIONS 
( T0-99 ) 


Seating Plane 


Positive Supply Voltage +14.0 Volts 
Negative Supply Voltage . -7.0 Volts 
Peak Output Current 10 mA 
Differential Input Voltage +5.0 Volts 
Input Voltage + 7.0 Volts 
Internal Power Dissipation 
TO-5 (Note 1) 300 mW 
Plat-Package: (Note/2) 200 mW rie Remsen ee eee mei 
Operating Temperature Range -55°C to +125°C rea aka Gor ee 
Storage Temperature Range -65°C to +150°C PART NO. HXK30051XX: -55°C TO +125°C 
Lead Temperature (Soldering, 60 seconds) 300°C PART NO. HXK30059XX: O°C TO +70°C 


SCHEMATIC DIAGRAM 


NON-INVERTING 6 
INPUT 


INVERTING 
INPUT 


GND © 


Notes on page 2 
Electrical Characteristics on page 2 
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PHYSICAL DIMENSIONS 


TYPICAL FLAT PACKAGE 
TOP VIEW 


PART NO. HBG30051Xx: -55°C TO +125°C 
PART NO. HBG30059XX: O°C TO +70°C 


SEMICONDUCTOR 


TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD HYBRID CIRCUIT SH3005 


ELECTRICAL CHARACTERISTICS (T, = 25°C, vt = 12.0V, V” = -6.0 V Unless Otherwise Specified) 


Parameter (see definitions) Conditions Min. Typ. Max. Units 


Input Offset Voltage M aai = +1.4V, Rg < 20k 7.0 mV 
Input Offset Current sae 41.4 V 0.3 0.4 LA 
Input Bias Current | 0.8 2.0 LA 
Voltage Gain | 750 1500 
Output Resistance 200 
Input Voltage Range V = -7.0V | + 5.0 V 
Differential Input Voltage Range + 5.0 V 
Positive Output Level Vin > 15mvV,0< I, <0.5 mA +2.5 +3.2 +4.0 V 
Negative Output Level Vin > 15 mV -1.0 -0.5 0 V 
Output Sink Current Vin > 15 mV, Vas > 0 1.6 2.0 mA 
Positive Supply Current Vice <0 6.4 mA 
Negative Supply Current 3.0 mA 
Power Consumption 

TO-5 Package 110 175 mW 
The following specifications apply for -55°C < T A < +125°C: 
Input Offset Voltage (Note 4) Ry < 20k 8.5 mV 
Input Offset Current (Note 4) | 1.0 uA 
Input Bias Current | 9.0 A 
Temperature Coefficient of Input 7.0 uV/°C 

Offset Voltage (Note 4) 
Voltage Gain 500 
NOTES: 


(1) Rating applies for case temperatures to +125°C; derate linearly at 5.6 mW/°C for ambient temperature above +105°C, 

(2) Derate linearly at 4.4 mW/°C for case temperatures above +115°C; derate linearly at 3.3 mW/°C for ambient temperatures above +100°C. 
(3) The response time specified (see definitions) is for a 100-mV input step with 5-mV overdrive. 

(4) The input offset voltage (see definitions) is specified for a logic threshold voltage of 1.8 V at -55°C, 1.4 V at +25°C and 1.0 V at +125°C. 


TO—5 CONNECTION DIAGRAM | FLAT PACKAGE CONNECTION DIAGRAM 


(TOP VIEW) | (TOP VIEW) 


NON INVERTING 

NON INVERTING () INPUT 

INPUT 

INVERTING 
INPUT 


INVERTING Y 
INPUT 


Note: Pin 4 connected to case 
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FAIRCHILD HYBRID CIRCUIT SH3005 7 


TYPICAL PERFORMANCE CURVES 


VOLTAGE GAIN 


VOLTAGE TRANSFER AS A FUNCTION OF 
CHARACTERISTIC AMBIENT TEMPERATURE 


OUTPUT VOLTAGE - VOLTS 
VOLTAGE GAIN 


TEMPERATURE - °C 


RESPONSE TIME FOR RESPONSE TIME FOR 
VARIOUS INPUT OVERDRIVES VARIOUS INPUT OVERDRIVES 


OUTPUT VOLTAGE - VOLTS ~ 
N 
i] 


0 SE Ge a 


OUTPUT VOLTAGE - VOLTS 


ee /, Va Ac tee 
tee 


eA TE 

| eile 

0 20 80 100 120 - 

TIME - NS 
INPUT BIAS CURRENT POWER CONSUMPTION 
COMMON MODE AS A FUNCTION OF AS A FUNCTION OF 
PULSE RESPONSE AMBIENT TEMPERATURE AMBIENT TEMPERATURE 
0.5 120 
Ce tit ae 


ate 


PRaR Rae 


VOLTAGE - VOLTS 


COMMON MODE INPUT 


ray 
_ 
o 


INPUT BIAS CURRENT - pA 
POWER CONSUMPTION - mW 


OUTPUT 
VOLTAGE - VOLTS 


A 


a a a 


ie 
> i a oe 


a 


ae ns TEMPERATURE - °C Bema - € 
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| ~ FAIRCHILD HYBRID CIRCUIT SH3005. ; 


_ DEFINITIONS 


LOGIC THRESHOLD VOLTAGE - The approximate voltage at the output of the comparator at which the loading logic circuitry changes 
its digital state. 


INPUT OFFSET VOLTAGE* - The voltage between the input terminals when the output is at the logic threshold voltage. The input 


offset voltage may also be defined for the case where two equal resistances are inserted in series with the input leads. 

INPUT OFFSET CURRENT* - The difference inthe currents into thetwo input terminals with the output at the logic threshold voltage, 
INPUT BIAS CURRENT* - The average of the two input currents. 

INPUT VOLTAGE RANGE* - The range of voltage on the input terminals for which the comparator will operate within specifications. 


DIFFERENTIAL INPUT VOLTAGE RANGE* - The range of voltage between the input terminals for which operation within specifications 


is assured. 


VOLTAGE GAIN* - The ratio of the change in output voltage to the change in voltage between the input terminals producing it with 
the DC output level in the vicinity of the logic threshold voltage. 


RESPONSE TIME* - The interval between the application of an input step function and the time when the output crosses the logic 
threshold voltage. The input step drives the comparator from some initial, saturated input voltage to an input level just barely in 
excess of that required to bring the output from saturation to the logic threshold voltage. This excess is referred to asthe voltage 


overdrive. 


POSITIVE OUTPUT LEVEL* - The DC output voltage in the positive direction with the input voltage equal to or greater than a 


minimum specified amount. 


NEGATIVE OUTPUT LEVEL* - The DC output voltage in the negative direction with the input voltage equal to or greater than a 


minimum specified amount, 

OUTPUT SINK CURRENT - The maximum negative current that can be delivered by the comparator. 

PEAK OUTPUT CURRENT - The maximum current that may flow into the output load without causing damage to the comparator. 
OUTPUT RESISTANCE* - The resistance seen looking into the output terminal withthe DC output level at the logic threshold voltage. 


POWER CONSUMPTION - The DC power into the amplifier with no output load. The DC power will vary with signal level, but is 


specified as a maximum for the entire range of input-signal conditions. 


-AIRCRHILMGM 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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SH3200 
ADJUSTABLE POSITIVE DC VOLTAGE REGULATOR 


FAIRCHILD HYBRID CIRCUIT 


© SHORT CIRCUIT PROTECTED | PHYSICAL DIMENSIONS 


e BROAD RANGE OF OUTPUT VOLTAGES ....85VTO30V_. _in accordance with 
JEDEC (TO-99) outline 


e LOAD CURRENTS 0 TO 50 mA AND 5.0 AMPS USING AN EXTERNAL PASS TRANSISTOR 


e EXCELLENT REGULATION: LINE REGULATION . . . 0.005%/V MAX. 
LOAD REGULATION . . . 0.05% MAX. 


¢ APPLICATIONS: SERIES REGULATOR FOR POSITIVE DC POWER SUPPLIES, DIGITAL 
AND ANALOG INTEGRATED CIRCUITS | Seating 


e A COMPLEMENT SH3201 OF THIS REGULATOR IS ALSO AVAILABLE FOR NEGATIVE 
VOLTAGE REGULATION 


ABSOLUTE MAXIMUM RATINGS 


Maximum Temperatures 


Storage Temperature —65°C to +150°C 
Operating Temperature : —55°C to +125°C 

Maximum Power Dissipation 
at 25°C Ambient: Temperature (Note 1) 780 mW 
at —55°C to +125°C Case Temperature . 1.0W 

Maximum Voltages and Current OTES: ca aG . 
Input Voltage a | | +35V | Al dimensions in inches Sepyeee 
sas ea ea +28 V Pachage weight 190-95 grams 
Input-Output Voltage Differential +28 V 
Output Current (Note 3) 50 mA PART NO. HXK32001XX 


SCHEMATIC DIAGRAM 


EXTERNAL SHORT CIRCUIT 
w/ SET RESISTOR 


o / 


it | EXTERNAL OUTPUT 
= VOLTAGE ADJUST 
| Y RESISTOR 
1 (MAY BE REMOTE) 
1 


1@ 


VSAMPLE 


SEE NOTE 4(6) ¢ 


NOISE SUPPRESSION 


LOW OR GROUND END 
FIGURE 1 | OF REMOTE SENSING 


H-AIRCHILD 


SEMICONDUCTOR 
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SYMBOL 


ViNOISE) 


Vinoise) 


(AVour/Vour) % 
AVin 


(AVour/Vour) % 


I, 
salut oe 


i. oul a % | 


REGULATED OUTPUT VOLTAGE — VOLTS 


NOTES: 


(1) Derating factor as shown in Fig. 4 is 2.8 mW/ °C. 
(2) Selection of Output Voltages: By externally connecting a preselected sense resistor im figure 2) between pin 2 and pin 3 any desired output voltage in the range of 8.5 V 
to 30 V is achieved. _ 
(3) Selection of Short Circuit Current: The maximum limit on the internal short circuit protection at any current from 1 to 50 mA can be set by externally connecting a pre- 
selected resistor (see figure 3) between pin 3 and pin 4. 
(4) This pin is made available for connections to compensating networks which | can be used to alter the dynamic response of the regulator to meet unusual load requirements. 


CHARACTERISTICS MIN. TYP. MAX. UNITS 
Input Voltage Range 12.5 35 Volts 
Output Voltage Range (Note 2) 8.5 30 Volts 
Input-Output Voltage Differential 4.0 28 Volts 
Load Current (Note 3) 0 50 mA 
Uncompensated Output Noise Voltage 30 150 mVp.p. 
Compensated Output Noise Voltage 3.0 5.07 mVp.p. 
Line Regulation .002 005 %/V 
Load Regulation (1, = 0 to 50 mA) .02 .05 % 
ee Stability 01 %/°C 
== —55°C to +125°C 
Power Dissipation Stability 002 % /mW 


TYPICAL REGULATED OUTPUT 
VOLTAGE ADJUSTMENT 


0 
0 20 40 60 80 
EXTERNAL SENSE RESISTOR, PIN 2 TO PIN3 —kaQ 


FIGURE 2 


No connection is necessary for normal operation. 


60 


LIMITING LOAD. CURRENT— mA 
(e] 
fo) 


ee 
ol tli ti i 
100 0 10 40 


FIGURE 3 


MAXIMUM POWER DISSIPATION 
VERSUS AMBIENT TEMPERATURE 


1000 


POWER DISSIPATION - mW 


Poe el ( DERATING FACTOR 2.8mWI°C ) 
0 3S 15 
T, - AMBIENT TEMPERATURE - °C 


FIGURE 4 
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TEST CONDITIONS 


35 V>|Vin|>|Vour| +4.0V 


B.5V <|Voyr| < 30V 
O<1, <50mA 


C> 0.44F, Pin 7 to Pin 
8.5V < \Vour| S 30V 
0<1, <50mA 


35. V >|Vin| > |Your| +4.0V 
Vin] > |Your] +4.0V 


At Package Dissipation 

< 780 mW 

AOV< Vin . Vour| < 28V 
0<1, < 50mA 


TYPICAL SHORT CIRCUIT PROTECTION 
SETTING CURRENT 


RA oe Mee ee cdh ot 


EXTERNAL sae PIN 3 TO me 4-2 


SH3201 
ADJUSTABLE NEGATIVE DC VOLTAGE REGULATOR 


FAIRCHILD HYBRID CIRCUIT 


e SHORT CIRCUIT PROTECTED PHYSICAL DIMENSIONS 


e BROAD RANGE OF OUTPUT VOLTAGES .. . —8.5 V TO —30 V . in accordance with 
JEDEC (TO-99) outline 


LOAD CURRENTS 0 TO 50 mA AND 5.0 AMPS USING AN EXTERNAL PASS TRANSISTOR 


EXCELLENT REGULATION: LINE REGULATION . . . 0.005%/V MAX. 

LOAD REGULATION . . . 0.05% MAX. 
APPLICATIONS: SERIES REGULATOR FOR NEGATIVE DC POWER SUPPLIES, DIGITAL aa: 
AND ANALOG INTEGRATED CIRCUITS | Seating—!— 
e A COMPLEMENT SH3200 OF THIS REGULATOR IS ALSO AVAILABLE FOR POSITIVE 
VOLTAGE REGULATION 


ABSOLUTE MAXIMUM RATINGS 


Maximum Temperatures 


Storage Temperature —65°C to +150°C 
Operating Temperature —55°C to +125°C 

Maximum Power Dissipation 
at 25°C Free Air Temperature (Note 1) 780 mW 
at —55°C to +125°C Case Temperature . 1.0W 

Maximum Voltages and Current 
Input Vottage a —3V00 Deere ieee 
Output Voltage (Note 2) — —28 V Leads are gold-plated Kovar 
Input-Output Voltage Differential 28 V | pecans melehw ie 0 gogams.: 
Output Current (Note 3) 50 mA PART NO. HXK32011XX 


SCHEMATIC DIAGRAM 


EXTERNAL SHORT CIRCUIT 
CURRENT SET REGISTOR 


® /®@ 


NOISE SUPRESSION 


| EXTERNAL VOLTAGE 
ADJUST RESISTOR 
S(MAY BE REMOTE] 


VSAMPLE 


LOW OR GND END 
OF REMOTE SENSING 


FIGURE 1 


FAIRCHILD 


SEMICONDUCTOR 
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| FAIRCHILD HYBRID CIRCUIT SH3201 | 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS : : TEST CONDITIONS 


Vin Input Voltage Range Volts 
OUT Output Voltage Range (Note 2) Volts 35V> Vin | > [Vour| +4.0V 
[Vin-Your| Input-Output Voltage Differential Volts : 
L Load Current (Note 3) | mA | 
(NOISE) Uncompensated Output Noise Voltage mVp.p. 8.5V <|Vour| < 30V 
| 0<1I, < 50mA 
(NOISE) Compensated Output Noise Voltage BL mVp.p. C > 0.4 uF, Pin 1 to Pin8 
8.5V <Voy;|< 30V 


0<1, <50mA 
(AVour/Vour)% r ie We eee 
AV, Line Regulation : : Y/N 35 V> [Vin | > \Vour| +4.0V 


(AVou1/Vour)% 
aS Load Regulation (1, = 0 to 50 mA) % Nin > our] +40 
L 


(AVour/Vour)% , Seclee ias 
oes Temperature Stability | At Package Power Dissipation 
T, = —55°C to +125°C < 780 mW 


(AVoyt/Vour)% 
a Power Dissipation Stability ‘ A0V< Vin d Vour| < 28V 


0<1, <50mA 


TYPICAL REGULATED OUTPUT TYPICAL SHORT CIRCUIT PROTECTION 
VOLTAGE ADJUSTMENT SETTING CURRENT 
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LIMITING LOAD CURRENT— mA 


REGULATED OUTPUT VOLTAGE — VOLTS 


(PIN 7 GROUNDED) 


0 20 40 60 80 100 0 10 20 30 40 50 60 
EXTERNAL SENSE RESISTOR, PIN 5 TO PIN 6—kQ EXTERNAL RESISTOR, PIN 4 TO PIN 5-2 


FIGURE 2 FIGURE 3 


MAXIMUM POWER DISSIPATION 
VERSUS AMBIENT TEMPERATURE 


POWER DISSE PATION - mW 


Ty ~ AMBIENT TEMPERATURE - °C 


FIGURE 4 


NOTES: 


(1) Derating factor as shown in Fig. 4 is 2.8 mW/ °C. 

(2) Selection of Output Voltages: By externally connecting a preselected sense resistor (see figure 2) between pin 5 and pin 6 any desired output voltage in the range of 8.5 V 
to 30 V is achieved. 

(3) Selection of Short Circuit Current: The maximum limit on the internal short circuit protection at any current from 1 to 50 mA can be set by externally connecting a pre- 
selected resistor (see figure 3) between pin 4 and pin 5. 

* }(4) This pin is made available for connections to compensating networks which can be used to alter the dynamic response of the regulator to meet unusual load requirements. 

No connection is necessary for normal operation. 
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HYBRID CIRCUITS COMING SOON 


QUAD FULL ADDER 

Incorporates four high speed, binary full-adders (2 each 9304 MSI 
circuits). The adders are useful as ripple-carry parallel addition (or 
substraction) function blocks. The device incorporates TTuL circuitry 
for high speed, high fan-out operation and is compatible with all 
members of the CCSL groups of digital integrated circuits. 


aaa) 


DUAL HIGH GAIN OPERATIONAL AMPLIFIER 


Incorporates two linear amplifiers in one package. Features internal 
frequency compensation, low power of 100mW; a voltage swings 
of +13 volts, and zero offset adjustment. 


KEY SPECS: (Typical each side) 


Open loop gain 100,000 
Offset voltage 3mV 
Input impedance 800K 
Output voltage swing +13V 
Power 20mW 


OFFSET ADJ. 


INVERTING © 


NON-INVERTING © 


INVERTING oO-—— 
O Vo 
" NON-INVERTING © 


OFFSET ADJ. 
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BYTE PARITY GENERATOR OR CHECKER 


Incorporates four high speed binary full-adders connected as a parity 
generator or checker. The design uses two 9304 MSI circuits to gen- 
erate parity for an 8 bit byte or check parity over 9 bits. Delay from 
input to add parity is typically 35 nano-seconds. 


ODD PARITY 


EVEN PARITY 


